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(54) (57) 1. yCTPO«CTB0 WW BVPETOC! 
CKBAKHH C OJJBOBPEMEHHOft OBCABKDfl, 
BKiDMAOTee 6ypOBy» Konomty c aaK_ 
penneHWM 8 ee BHKHcft nacTH no P ouo~ 
pa3pyma»mHM HHCTpyneHTOM h pfl3Nenen- 
H y» KOHHeHTpHWo eft o6camiyKi kojioh- 
By, oTJiHiaJO.neecH TeM, 
<rro c aenbw noBtnneHHH npoK3Boftti- 
Ten^MOCTH eypemw nyreM ypemweims 
ckopocth BMHoca ^aCTHU mnana aa 
cue* yMeHboemw bohu pastftnia Barpy©- 
Horo npocrpaHCTBa oOcanitoft kojiohhu, 
oecaflHa* iconoMHa BwnwraeHa c npo 
pesbm BAOJtb ee oOpasyiomefl , a yc-r- 



poflcTBo cHa6xe.no onopHMM CTaKawoM, 
pasHeneKHHM KomtfJHTpmiHo c BHeomeA 
cTopOHM o6eaflttott kojiohhh, KapetKofl 

C paSHHMHMMH 9JH!MeHTaMH H ynOpOM, 

jtotkom, BaKpenneHHKM b BepXHett 
,«iacTH KapeTKM, B samHTBMMH nnaHKaMH. 
np«KpenneHHUMH k rowHeft ibctk k&- 
peTKH c BHemHeft h BHyrpeHHeft cropo- 
hu oficaMHoft KOJioKHU p MecTe npope- 

sH, BpH 3T0M pa9XHMHUe BJieMeHTbl 
KBpeTKH pBBMemSHM B npopeBH C BOB- 

HoxMOCTbu nepeMeaeww h oOpaaoBaHHK 
menH npM BsauMoneftcTBHH ynopa KapeT- 
KH c onopw** cTaKaHOH, a aanpn-iftie 

lUianKH yCTBBOBJieHU C BOaMO*H0CTb» 

repMeTHsaAKH mftflM* 

2. ycTpoftcTBO no n.1, o t jTh- 
Ma»«eecH reM, ito broth. 
npoAonbHoft cpopesH o6can.Hoft KonoHHb. 
DtmoilHeHW nonepeinwe Hanpeaw, pac- 
nonaxeHitue no o6e ee ctopohu. 

3, ycTpoftcTBO no nn.1 m 2, o t- 
jiHiawmeecJi Ten, mto pas- 
awMHue BJieMewTU BunojiBeHH b Bwne 

pOttHKOB . 
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HsoSpeTeKtfe othochtch k ropMOMy 
neny, a hmchho k 6ypcHH» cxb**hh 
a noponax, nepeKpwTbrx csepxy tojt- 
tuetl pwyjiMX oTJioxeHHft. 

UeJIMO H306peTCHHH HB^eTCR nOBW" 

meHHe npowsBOflMTejifcHocTH 6ypem*H 
nyT6M yBejw^emiH ckopoctm bmhocb 
vacTHU nuiaMa 3a cmgt yMeRbmeHH* 30- 
hw pasMbma 38Tpy6Horo npocTpaHcTaa 

oCcaAHOft KOJlOHHhl. 

Ha *nr,1 h 4nr.2 npeACTBBJieHo 

yCTpOftCTBO * A»yX IipoeKAHHX, 06- 

opift'BHAj Ka *ht.3 - paspes ycTte- 
boh qacxM ycTpoftcTsa; na fcnr.4 - 
caserne A-A Ha *nr-3; Ha $Hr.5 - 
cenefwe B-B Ha 4>Hr.4; na $mr.6 m 
<J>hi\7 o6caA«a5i KOJioHHa C itpOAo*fcH° H 
npopesbK) h nonepewMHH HaapesaMH, 
BapaaHTfai BtmoJiHeHW!. 

yCTpOHCTBO XUIH CypeHlW CKBaJCKH 

c oflHOBpeMeHHoft o6caflKoft COCTOHT 

HS 6ypOBOH KOJIOHHM 1 ($nr.1 H 2) 

c saKpennfcHKUMH a ee HHXHeft mscth 
saGoftHbiM ABHraTeneM 2, nopoAOpaapy- 
oawncHM HMCTpyMC htom 3 h uefrrpaTopoM 
4. Ha 6yposoH kojiohhc c noMombio 
xoMyTa 5 aaxpenneHa o*eaAHa* kojjoh 1 - 
na 6, b Koropoft awnc^iHeHa npoAOJib- 
Ha* npopeas 7 co CKOcaMH 8 b top- 
. uobmx Hacrax kojiohhm. B npopeab 7 
BcraBneHa KapeTKa 9 c paawwHtwH 
poJiHKaHK 10 (*Hr. 3-5), aunoJiHen- 
Hbwrt H3 saKaneHHoft cTajm oGpasyw- * 

B^JKM B OOCBAHOft KOJIOHHe BjeJlb 11 

AnHHott t (*ar.2). PaamMHue pojihkh 
fO flajcpeiuiejfbr a jcapence 9 c rroMombw 
nonmMiiHHKOB 12 icanem**, aanrwueHHwx 
ot nuiaMa c nOMOigwo ynjiOTHeHHft 13 
(ijmr.3 h A). Ha BHemnefl Macro Ka- 
peTKH 9 BtanojiHeH ynop t4,a x hhx- 
Heft ee *iacTH 9aKpenneBbi sanprrHwe 
ruiaHKM 15 m 16, nepeKptmajomae menb 
c BKenHeft h BHyTpeHHeft cto P oh 06- 
caAHoft kojiohhm. 3amHTHbse njiaHKH yc- 
TaHOsneHM c oeecneieroieM repMeTHs* * 
•akh meim, Ksifi uero noAnpyxHHenw 
oT iocKTem>HO Apyr APyra c noMombK> 
npywiH 17. HaACTbtx Ha nanbia* 18. 

&IH HCKJDOMeWHH HOIiaAaHH* tiaCTHU 

nuiaMa iioa pojihkh 10 KapeTKa 9 CHa6- 
xeHa yiuioTHeHHJiMH 19 h 20. B Bepx- 
Heft nacTH KapeTKH saxpenjieH jiotok 
21 a** OTBoaa nuiaMa *epea cTenxy 
oOc^ahoh kojiohhw • ynop 14 KacaeTCH 
BepxKett topaobok ^acTH onopHOro 
craKBHa 22, pacnunoxenHoro Ha ycTte 
GKBaMiH, flnn cHuaceHHR A^PMaUHH 

06caAHOH KOJIOHHU HpH ee paCKpWTHH 
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H yweHbrneHKa AJthhu t W^jih (*nr-2) 
b o6caAHoft KoAOHwe MoryT Otrpb bu- 
nojiHGHbi nonepemcae HaApeabi 23 
(OiHr^), pacnojiomeHHwe baojii> m>o- 
A o/ibHoft npopeaK 7 h coeAHHcnnwe c 
Hen-- 

BejnreHHy pacKpUTHJi o^caAnoft ko- 
noHHU t T.e. niMpHHy b tojih" (*ar.5) 
h ee AHHH7 < (<tHr.2), onpeAeJimoT 
hs CJieAYWBiHx ycjioBHft:. d # < b •* b of 
r«e d^- m aKCHM a Jib huh AHaMeTp 
iiacruA nuiaMa ABWcymerocn b KOJibae- 
bom ce^teHHH He^Ay o6caffHoft h 6ypo- 
boh KonoHHaMH t b e - nHpHHa lienn, 
15 cooTBeTCTByioataJi Hanajiy nnacTU^ecKKx 
fle^opHauHH b 6ypoBoft KonoHHe t N - 
ycHime na nepenemeHHe KapeTKH no 
o6caahoh KonoHHe h G - oceBafl Ha- 
rpysxa Ha aa6oil. Sna^eKtw b Q k N 
20 onpeAenmoT sKcnepHMeHTaJibHO* JXnn 
aroro npeABapHTejtbHo Bbi6Hpa»T oTpe- 
90K Tpy6« HyMoro AwaMerpa D t h 
AJihhoU oxono 10 D h paapesawr rpytfy 
BAOJib, ttanpMMftp t ^peaepoaaHHeM hjth 
2S c noMonpwo CBapoqHoro annapaTa, 

CTpeHWCb npH 3TOM HOJiyTOTb B03M01CKO 

^ojibmyw «fCTOTy noaepxHocTH paapeaa. 
( no xpaHM paapeaa Aejiajor ckocu 8 
I (*Hr, 2) . KoHCTpyKAHH KapeTKH npe- 
30 AycMaTpHBaeT yCTanoBKy B Hett pojm- 
kob co cMemem-eM (*Hr.5) TaxKH o0- 
paaoM, hto6w o^pJOta tnc pwa HecKonb.- 

KO npOBUOaAa MStKCHMaJIbHO B03M0KHWft 

paaMep ^acTHA mnana. 

3aTeM hoaboaht xapeTxy k cxocy 
$ rpySu §f % x&hocx yAapw no Kaperxe 
hot ee ynopy 14. saroHHurr Kaperry 
b cepeAHHy paapeaaHHoro y^acTKa. ftp* 
aTOM onpeAeJWioT AJWHy f pacKpwroft 
40 ^tacTH TpyObi h ouertHBa»T ycHJine N 
na nepeMemeiiHe KapeTKH. Ecjih nocne 
HSBJieneHHH KapeTKH hs TpyOu nmpMua 
npopeaH octajiacb npexHeft (hcxoahoA), 
a ycHJiHe N He npeBUcam nonycTHworo 
45 sHa^eHWi, to o6caAHy*> KonoHHy Ae-* 
AatOT H3 AaHHoro ceMeHHK TryC. Ecjih 
b BuSpaHHOM oTpeaxe Tpy6 BoannKJia 
ocTa-rowan A^pwauHH , to BwSnpawT 
Apyryw TpyGy c MeHtmeH tojhuhhoh 
cTeHKK hjih 6ojiboiero AHaMeTp a • flo- 

nOJIHHTeJIbHOft BOSMOXHOCTbW HCKJTKWHTb 

ocTaTOHHyw Ae4)opMaaHio Tpy6bi HBJineT- 
cji nepHOAHnecKan nonepenHan HaAPea- 
Ka TpyGu ynacrxaMH 23 bmojih jihhhh 
ochobhoA npOAonbHOft npopean 7 
(*Hr.6) hjih aaMeHa MeTajurHuecKoH 
TpyOw Ha HeMeTajvwuecKyio, HanpHMep 
nojiH3THJieHOByw, YKaaaHHbie Me po tip h h — 
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TUH nOSBOJlKWT OHKOBpCMOHHO CHH3HTb 

H ycHJWe an* npoABK*eHM* KapeTKM no 
T py6e- Jimmy 9atHHTHbtx onanoK 15 « 
16 BhiOnpawT paanoA nonoBHue AJiHHbi 
fqenH, T.e. 

yCTpoftCTBO J\PX 6ypeHHH CKBa»fH 
C OAHOBpeMeHHOft oOcaAxoft co6Hpax>T 
K paOOTGOT C HHM CM^VYm^H 06pB30M. 

IlepeA HavajiOM Cypew** saroTaBim- 
B a»T o6c*AHy» KoiioHKy pac«eTHofl 
AJiHHW, AOCTaTOUHoft A** nepeKpbmt* 
BceA ho«»octh pbCXJiboc orno^emifl, h 
BbinoJiR«toT b nefl npoAom>Hyw npopesb 
7 co CKOcaMH 8 # yKasaHHbw cnoco6ort f 
a ecjw Meo6xoAKMo» AononHtfTenbHwe 
nooepanHwe MaApesW 23 (*Kr.2, 6) - 
3aKperuiHK>T Ma oypoBOft KonoHHe sa~ 
6oftHbift rHAPOABHraTeitB 2 (KanpHMep, 
ryp<$o6yp>, nopoAopaapymawnatf HHcrpy- 
MeHT 3, ueHTpaTop 4 k o6caAHyro ko- 
noKHy 6 c noMombw xowyTa.5. Ilpn 
3Tom nopoAopa3pytnatosnwft iwcTpyMertT 
AOiwccH (n AaHHOM sapHaHTe npHNetfe- 
kh« ycTPoAcTna) cbo6oako npoxOAHTb 

B OttCflAKOil KOJIOHMC H BMCTynaTb as 

Hee Ha wexoTopyw BeJiOTHHy. 

flanee' saKperuiRwr k Hnraeft nactH 
KapeTKH 9 ynnoTHOHKe 20 m sanorrnbm 
ujiakkh 15 K I6 f noanpy*HHeHBwe h 
coemmeHHwe nexny co6oft c noMombw 
najibuea 18. 

IIoaboa«t xaperKy 9 k o6caAHoft 
KOJiofiHe co CTOPOKu nopoAOpaapymav- 
mero HHCTpyMeirra 3 h aaOraaioT ee 
Bnanaixe b ckqc fc, a saren b upope^b 
Tpy6w ynopoM 14 n£py*y AO Tex nop, 
nojca kohw 3amHTHHx fiJiaHoic AOftAyT 
AO KKwKcro oopeaa oCcaAHoft koaohhu. 

Byposoft cnapw BHrcrnHBawT b Bep- 
THKaJibHOM nojioxeHKH naA Towoft 6y- 
pem*, noABOAKT n©A Hero onopKbfl 

CTflKAH 22 <*Hr.1-3), BCTaBJWWT B 

aepxBioia *iacTb KaperxK 9 ynnoTHeHHe 
19, TaM xe aaKpenJunoT jiotok 21 h 
npHCTynaiOT k 6ypeHHw. 

flim 3Toro b nonocTb Oypoooft ko- 
noHnu noAawT noA HanopoM pa6ouyw 
xhakoct*, KOTopaa, npoftAH ^epe3 

TMAPOABHraTCJlb 2, ItpHBOAMT BO apa~ 

w ejme nopoAopaapyraawiKKft KHCTpyneHT. 

rioc/ie onycKaHHH cHap W Ha 3a6on 
HawnaeTc* yrnyoKa ckboimhm b pwxnoA 
Tonme. P&aK twb hmh woneHT ot thapo- 
APwraTejui BOcrrpHHHMaeTCfl MauToft 
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CTftHKa Hepea oepXHlOK? MaCTb KOJIOH Hbl 

OypwrbHwy. TpyO. B na sanbHUrt momckt 
yrJiy6KH CHapaaa OTpa6oTaHH3H xiui- 
^ocTb co omaMOM nsmtBaercn K3-noA 
5 o6caAHoft KOJiOHKbi. Ha/ibKeAuoe 3ar/iy6- 
jiftMMe cnapHA 3 rrpoMCXOAHT sa cser 
pasMbiea pbfxnoft to/ihim h pa9pyneKH^ 
ce nopoAOpaspytfaromwM HHCTpyMe htom . 
npn stom ynop 1A KapeTKH conpiiKa- 

CBtnCM C TOpuODOHanOBepXHOCTbK) cTa- 
Kana 22 (4>Mr-3), Kaperna 9 c sanmT- 
Hbwn nnaKKaMH 15 rt 16 yAepxHBaeTCH 
Ha ypOBBe ycTbH cKBaaomw, Pojuikk 
i0 xapeTKM MaMKHaxrr KflTHTbCfl no 
iuiockocthm npopesH 7 o6caAHofi ko- 
jio«hu, o6pa3yn b Heft Oerymyw mejib, 
Koxopan nepeMemaeTCH no o6caAHofl 
KOJioHHe cHH3y BBepx, ocTaBancb npH 

3TOM Ha ypOBH£ yCTfcH CKBaJKHHM • 

npOMblBO^Ha>l SHttKOCTb CO DUiaMOM 

nocrynaer b Konbuesoe npocTpaHCTSO 
«e»ay o6caA«oft « OypHJibHoft KonoHHa- 

MH, nOAHHHaeTCH ao ypoBHH KOpeTKM 

9 k HanHsaeTCH wapyaey <iepe3 oTKpw- 
ryw ^acfb mejm 11 no noTKy 21 • 3a- 
noiTHbie HJiaHxa 15 h 16 npeAOTBpamajoT 
nonAAarfrte « saKJiKKHBaKHe qacTHU 
nuxaxa B tjacTt tuqjth 11, pacnonoJKeM- 
Hyw mace KapeTKH 9 f *ito o6ecne*KBa- 
eT cMbUcaKHe raenM noA AeftcTBHeM can 
ynpyrocTH o6caAHOfl KonoHKW, 

B cbok) otiepeAb cajibHHKOBOC ynnoT- 
Hewie 19 b sepxHeA nacTH KapeTKH 9 
npeAOTBpamaeT nonaAaHHC H saKAHHH- 
3a»vte ^ac«r»n mJiaxa Mexwy pojikksmk 
10 h finocKocTHMH pa3pesa 7 o6caA- 

HOft KO/IOttnbt. 
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K HOMeHTy aaBepweuHft nepeKptiTMH 
Bceft tojuw pwxAbix oTnoxeHHft KapeT- 
Ka 9 BbixoAHT nepes BepxHnft ckoc 8 
o6caAHofl TpyCbu Ha 3toh 6ypeHHe ape- 
neHRO npeKpamaior. KapeTKy 9 c nor- 
kom 21 1 samwTHbiMH nnanKaMM 15 h to, 
a TaK»e xoMyr 5 CMHMawT. najrbneft-^ 
mee Oypenne aeAyT b ycToftMMuwx no- 
poAax 6e3 noAbeMa Oypooo^ kojiokhu, 
napanpiBafl ee no Mepe Heo6xoAHMOcTM . 
B 3TOH cny«e npoMbiBO^Ha« xHweocTb 
co mnaMOM noAHHMaeTca c 3a6o« BBepx 
no o6caAHOft KonoMHe »t Ma^HBaeTCR, 
Kax oobinrio, Mepea BcpxMee ee cewwe, 
pacnonomeMHoe HecKO/iuKO Bb^ue ypoBH* 
noBcpxKoCTM rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B—B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 1 5 and 1 6 is selected to be equal to half the length of the 

slit, i.e., 111. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting too!. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21 . Guard strips 1 5 and 1 6 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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